Although most studies find low socioeconomic status (SES) to be associated with prevalence of schizophrenia, incidence studies do not generally support this, and some even report an inverse association. The objective of the current historical prospective study was to examine the relationship between SES, cognitive functioning, and risk of hospitalization for schizophrenia in a population-based sample of Israeli adolescents. Subjects were 811 487 adolescents, assessed by the Israeli military draft board for socio-demographic factors and cognitive functioning. Data on later hospitalization for schizophrenia were obtained from a population-based hospitalization registry. Findings indicated that when simply examining SES and schizophrenia, lower SES was associated with greater risk of hospitalization for schizophrenia (Hazard Ratio [HR] 5 1.193, 95% CI 5 1.091-1.303). When dividing the cohort into low, average, and high cognitive functioning, SES did not influence the risk for schizophrenia among individuals with high and average cognitive functioning, whereas among individuals with low cognitive functioning, high SES was found to slightly increase the risk for schizophrenia (HR 5 1.21, 95% CI 5 1.03-1.42). One possible explanation for this finding might be that among individuals from low socioeconomic backgrounds, low IQ may reflect decreased opportunities related to SES, whereas among individuals from high SES backgrounds, low IQ might reflect risk for later psychopathology.
Introduction
Previous research on the association between socioeconomic status (SES) and risk for schizophrenia has yielded mixed results. Although studies examining patients' SES have generally agreed that low SES is associated with higher risk for schizophrenia, studies examining parental or childhood SES have been inconclusive. 1, 2 While some studies have indicated that growing up in a low SES environment is associated with increased risk for schizophrenia, [3] [4] [5] [6] [7] [8] [9] others have found no such effect, [10] [11] [12] [13] [14] and still others have reported that growing up in a high SES environment may be associated with higher risk for schizophrenia [15] [16] [17] [18] (see table 1 for a summary of previous studies which examined childhood SES). The objective of the current study was to address this controversial issue by examining the association between SES and risk of hospitalization for schizophrenia in a large population-based sample of Israeli adolescents assessed by the Israeli military draft board before the onset of illness, then followed for later hospitalization for schizophrenia using a national psychiatric hospitalization registry. Furthermore, given that lower cognitive functioning is a core feature of the illness often present before the onset of psychosis 22, 23 and that low SES is associated with low cognitive functioning, 24, 25 an additional goal of this study was to explore the relationship between cognitive functioning, childhood SES, and risk for schizophrenia.
Methods

Israeli Draft Board Registry
All adolescents in Israel undergo a mandatory predraft screening at ages 16-17 years in order to evaluate their eligibility to participate in military service. This screening assesses socio-demographic characteristics as well as physical, social, and cognitive functioning. The cognitive assessment includes 4 tests: (1) a modified Otis-type verbal intelligence test, appraising ability to understand and execute verbal instructions; (2) verbal analogies, a modified version of the ''similarities'' subtest of the Wechsler Intelligence Scales, measuring verbal abstraction and 23 ,26 scored on a 9-point scale (scaled between 10 and 90, with a 10-point increment at each score). These scores were computed into standardized scores prior to analysis. In this study, we used the sum score as a composite measure of cognitive functioning.
Israeli Central Bureau of Statistics
This study used an index of neighborhood SES, which was developed and validated by The Israeli Central Bureau of Statistics. 27 The country is divided into 1559 ''geographical units,'' which are areas with approximately 2000 residents, who are as homogeneous as possible in terms of ethnic background, culture, and income. Small villages with fewer residents were not included. Each area is given an ordinal ranking from 1 to 20 based on information on a wide range of factors, including demographic information, education, standard of living, employment, and social benefits. 28 
Israeli Psychiatric Hospitalization Case Registry
The Israeli Psychiatric Hospitalization Case Registry is a complete listing of all International Classification of Diseases (ICD-10) discharge diagnoses assigned by a board-certified psychiatrist at the reporting facility. All psychiatric hospitals, day hospitals, and psychiatric units in general hospitals are required by law to report all admissions and discharges to this registry. From the registry, we identified patients with a last discharge diagnosis of schizophrenia (ICD-10 codes F20.0-F20.9). Because the first psychotic episode is associated with cognitive decline, we only included data on those patients who had a first hospitalization, which occurred 1 year or more after the draft board assessment (1961 cases, 0.2% of the sample).
Study Population
After receiving approval from the Internal Review Boards both of the Israel Defense Forces Medical Corps and the Chaim Sheba Medical Center, the file containing data on SES by residential address at the time of the draft board assessment was linked to the draft board file, which contains results of the board's assessments for all adolescents in the country. This file was then linked to the Israeli National Psychiatric Hospitalization Case Registry, using national identification numbers (equivalent to the US social security number). Before the merged file was returned to the investigators for analysis, in order to preserve confidentiality, the national identification numbers were removed, leaving the participants unidentifiable. From this file, we excluded adolescents who were hospitalized prior or within a year of the draft board assessment and adolescents with missing data on the study variables (gender, SES, and cognitive functioning, n = 162 603, 16.66% of the overall sample), leaving 811 487 adolescents consecutively assessed by the draft board at ages 16-17 years, among whom 1961 (0.2%; the same percentage as those with missing data) had a discharge diagnosis of schizophrenia. There was a follow-up of 1-15 years (mean 5.47 years, SD 3.26 years) between the draft board assessment and psychiatric hospitalization. Fifty-nine point four per cent of the sample was male and 40.6% was female. The average cognitive functioning score was 53.12 (SD = 18.28; range: 10-90). The median SES score was 12 (range: 1-20).
Statistical Analysis
Cross-tabulation and chi-square analyzes were first conducted between SES and hospitalization for schizophrenia. SES was then divided into high (n = 431 743, participants with an SES score equal to or above the median, 53.2% of the sample) and low (n = 381 705, participants with an SES score below the median; 47.0% of the sample). Cognitive functioning was divided into low (1 SD or more below the mean, n = 131 516, 16.21% of the sample), average (between 1 SD above and below the mean, n = 564 175, 69.52% of the sample), and high (1 SD or more above the average, n = 117 757, 14.51% of the sample). This was done to make interpretation of the results more intuitive and to enable the identification of a possible nonlinear relationship between SES, cognitive functioning, and risk of hospitalization for schizophrenia. Cox regressions were conducted (taking into account the time between assessment of cognitive functioning at the draft board and later hospitalization) predicting hospitalization for schizophrenia by SES and by cognitive functioning, while controlling for gender. The proportional hazards assumption was satisfied (examined through the log-minus-log survival plot). Finally, the relationship between cognitive functioning, SES, and risk for schizophrenia was examined by dividing the sample according to cognitive functioning (high, average, and low). Cox regression analyzes assessing risk for hospitalization for schizophrenia were preformed separately for each cognitive level, separated into high and low SES. Cognitive functioning and SES were not entered into the same regression because they are fundamentally associated with one another, hence cannot be examined together as predictors of hospitalization for schizophrenia.
Results
Association Between SES and Later Hospitalization for Schizophrenia
Cross-tabulation between SES and hospitalization for schizophrenia can be seen in figure 1, indicating that there is a slight, though significant, decline in risk with increasing SES (v 2 = 53.925, df = 19, P for trend < .001). Similarly, low SES was associated with significantly higher risk of hospitalization for schizophrenia (HR = 1.193, 95% CI = 1.091-1.303) in comparison with high SES.
Association Between Cognitive Functioning and Later Hospitalization for Schizophrenia
In comparison with participants with high cognitive functioning, those with low cognitive functioning had almost 5 times the risk of being hospitalized for schizophrenia (HR = 4.98, 95% CI = 4.13-6.00) and those with average cognitive functioning had approximately 2 times the risk of hospitalization (HR = 2.15, 95% CI = 1.80-2.58).
Relationship Between SES, Cognitive Functioning, and Hospitalization for Schizophrenia
Since SES and cognitive functioning are correlated with each other (r = .336, P < .001), additional analyzes were conducted to examine the relationship between SES, cognitive functioning, and risk for hospitalization for schizophrenia. Findings indicated that among individuals with average and high cognitive functioning, SES was not a significant risk factor for hospitalization for schizophrenia (average cognitive functioning: HR = 1.05, 95% CI = 0.93-1.17; high cognitive functioning HR = 0.88, 95% CI = 0.60-1.27). In contrast, among individuals with low cognitive functioning, high SES was significantly associated with hospitalization for schizophrenia (HR = 1.21, 95% CI = 1.03-1.42; figure 2).
Discussion
When simply examining the association between SES and schizophrenia, lower SES was found to be associated with greater risk of hospitalization for schizophrenia as has been found in a number of previous studies. [3] [4] [5] [6] [7] [8] [9] However, this current study shows that the relationship between these 2 variables is influenced by cognitive functioning, and this complexity might be the source of the previous inconsistent findings on this topic. We found a relationship between SES, cognitive functioning, and risk for later schizophrenia: among individuals with high and average cognitive functioning, SES did not influence risk for schizophrenia, whereas among individuals with low cognitive functioning, high SES was found to slightly increase the risk for schizophrenia. One possible explanation for this finding might be that among individuals from low socioeconomic backgrounds, low cognitive functioning may reflect decreased opportunities related to SES, whereas among individuals from high SES backgrounds, low cognitive functioning might reflect greater neuro-developmental problems, influencing later risk for later psychopathology. A finding somewhat similar to these data was reported in a study, which studied risk for suicide and cognitive functioning among inductees into the Swedish army 30 and reported that the greatest risk was found among poorly performing offspring of well-educated parents. Similarly, an additional possibility relates to Cognitive Reserve Theory. 31 Namely, persons with low cognitive functioning may have low cognitive reserve and the high cognitive demands characteristic of high SES environments may lead to the manifestation of clinical deficits, such as schizophrenia. Another possibility is that among individuals from high SES backgrounds, having low cognitive functioning may lead to social defeat to a greater extent than among individuals from low SES backgrounds because of the greater gap between the individual's abilities and those expected in high SES environments. This possibility has been addressed previously by Selten and CantorGraae 32 who suggested than social defeat may mediate the association between disadvantage (eg, low IQ, migration, low SES) and higher risk of schizophrenia.
Limitations
One of the limitations of the study is that we were unable to control for parents' mental illness. Namely, among participants' whose parents also have schizophrenia, it is probable that their increased risk for schizophrenia results from genetic factors rather than resulting from parents' low SES. However, as the prevalence of schizophrenia in the population is relatively low, this potential bias is not likely to be the cause of the observed findings.
Furthermore, the diagnosis of psychotic disorders in this study was drawn from a hospitalization case registry. This could be of limited value if a large proportion of individuals with psychosis were never hospitalized. However, data from a different study currently conducted by our group (data not shown) indicates that 93% of patients with schizophrenia are hospitalized at least once during their lifetime. A similar study on nonhospitalized schizophrenics from England 33 showed that 93.3% of patients with schizophrenia are eventually hospitalized at least once over their lifetime. In addition, although the registry diagnoses are clinical, not research, diagnoses, they are assigned by board-certified psychiatrists who had the benefit of observing the patients throughout one or more hospitalizations and had been trained and retrained in the use of the diagnostic criteria of the ICD-10 and Diagnostic and Statistical Manual of Mental Disorders, Fourth Edition. Studies that compared clinical diagnoses of schizophrenia assigned in state hospitals 34 with research diagnoses have shown a high degree of concordance, and a previous study by our group comparing registry diagnoses to research diagnostic criteria (RDC) diagnoses found that the sensitivity of the registry diagnosis of nonaffective psychotic disorders was 0.89 and of schizophrenia 0.87 35 .
In conclusion, low SES was slightly associated with increased risk for later schizophrenia. In persons with poor cognitive functioning, those with high SES had slightly higher risk compared with those with lower SES. A possible explanation for this interesting finding might be that among individuals from low socioeconomic backgrounds, low IQ may reflect decreased opportunities related to SES, whereas among individuals from high SES backgrounds, low IQ might reflect risk for later psychopathology. The results of this study should be interpreted with caution until future studies replicate these reported associations between SES, IQ, and risk for schizophrenia. 
